SUMMARY Polymorphisms within the immunoglobulin heavy chain constant region at switch (S)[t and Sal loci were studied in patients with rheumatoid arthritis (RA) and controls in parallel with Gm and A2m allotyping. SFt and Sal restriction fragment length polymorphisms were defined using a SFt probe which was hybridised to SstI digests of DNA extracted from circulating white cells. There were no differences in S,u and Sal gene or phenotype frequencies between RA and control groups nor within the RA population between DR4 positive and negative subjects. The Gm allotype Glm(x), coded for by genes at the gamma-1 locus, was found in 29/92 (32%) of DR4 positive and 5/52 (10%) of DR4 negative subjects with RA, as compared with 25/115 (22%) cl controls. The A2m allotype A2m(2), coded for by the a2 locus, was found in 11/92 (12%) of DR4 positive subjects with RA, zero of 52 DR4 negative subjects, and 5/115 (4%/o) of controls. These results exclude a major effect of genes within the heavy chain constant region linked to or al loci on susceptibility to RA, but suggest that further study of variants closely linked to the a2 locus is indicated.
There is a genetic predisposition to rheumatoid arthritis (RA), which from family studies appears only partly accounted for by genes within the HLA region. 2The immunoglobulin heavy chain region locus on chromosome 14 is one of several other 'candidates' which have been proposed to contribute to this susceptibility, but the results of studies of associations between RA and the immunoglobulin heavy chain allotype Gm have been conflicting. Most but not all studies have failed to find any independent effect of Gm on susceptibility to RA, 4whereas three studies have reported an association between a Glm(x) bearing phenotype and Accepted for publication 9 DR4 positive but not DR4 negative RA in white Europid populations,97 but a fourth has not.8 Two further studies have reported an association with a different Gm phenotype in a subset of RA characterised by circulating antibodies to native type II collagen, and this effect also appeared to be dependent on DR status.9 10 As shown in Fig. 1 the immunoglobulin heavy chain constant region includes mu, delta, gamma-3, gamma-1, pseudoepsilon-1, alpha-1, pseudo-gamma, gamma-2, gamma-4, epsilon, and alpha-2 loci, and there is linkage disequilibrium between variants coded for by genes within the two main blocks of loci from gamma-3 to gamma-2. Each constant region locus apart from delta is preceded by a switch locus responsible for switching class of immunoglobulin during antibody synthesis. Similarly, Tables 3 and 4 show allele and phenotype frequencies at the Sal locus. Once again there were no statistically significant differences between RA and control groups. Allele frequencies in controls were similar to those previously reported. 1" Also as previously reported1' the 6-9 kb and 6-8 kb fragments were in linkage disequilibrium with Gm haplotypes zag and zaxg, while the 7-4 kb fragment was in linkage disequilibrium with Gm haplotypes fb There were no significant differences in Gm or A2m allotype frequencies between patients with RA overall and controls as reported previously.6 Thirty eight of the controls were DR4 positive and 77 DR4 negative. There were no significant differences in Glm(x) or A2m(2) allotype frequencies between DR4 positive and negative control groups (Glm(x) 0*16 v 0-25 and A2m(2) 0-08 v 0-03 in DR4 positive and DR4 negative subjects respectively). Controls were therefore pooled in the subsequent analysis. The frequency of the allotype Glm(x) in DR4 positive RA was greater than in both DR4 negative RA and controls, though the differences compared with the control group studied here were not statistically significant (Table 5 ). The frequency of the A2m(2) allotype was also increased in DR4 positive RA, but here the differences were statistically significant compared with both DR4 negative RA and overall control groups. 19l1% in controls, whereas in our study the equivalent frequency is between 10% and 11% for both RA and control subjects (pooling 6-9 kb, 6-8 kb, and 6-8 kb/6-9 kb phenotypes). It is possible in this study that with larger numbers some of the minor differences seen between patients with RA and controls may become statistically significant, but our results make it unlikely that genes closely linked to ,u or al loci have any major effect on susceptibility to RA. As previously reported the frequency of the Glm(x) allotype (gamma-I locus) is greater in DR4 positive RA than in DR4 negative RA and controls, though with the numbers reported here the differences compared with controls fail to reach statistical significance. In this study, however, we report a stronger association between RA and the IgA2 allotype, A2m(2), which is fouind in linkage disequilibrium with Gm halotypes zaxg and zag. Both Glm(x) and A2m(2) are found in only a minority of subjects with RA, and these associations are likely to represent linkage disequilibrium with susceptibility gene(s) elsewhere in this region of chromosome 14 rather than any direct effect. These associations could represent linkage disequilibrium with variable region genes. There is evidence, however, for a recombination hotspot between variable and constant regions,'9 so that the possibility of a direct contribution of genes within the heavy chain constant region on disease susceptibility cannot be discounted. In view of the association now described between RA and A2m(2) study of further variants closely linked to the a2 locus would be of interest. 
